Introduction
Displacive phase transitions were analyzed almost four decades ago with the help of classical theories such as the Landau theory 1 or with microscopic theories using the mean field approximation. 2 More specifically, a typical temperature behaviour is predicted for the generalized susceptibility χ, the order parameter and the specific heat c p of the form (-ε) 
The first term represents the zero-field splitting and the latter the Zeeman interaction. For systems with |D| » hv, with v the frequency of a typical EPR experiment, the first term is taken as zero order Hamiltonian " and the Zeeman splitting is treated as a perturbation # . For values hv/|2D| ≥ 0.25 one has to proceed with exact numerical computer calculations. 11 If the zero-field splitting ÉŶ˖É is much larger than the Zeeman term, only one EPR transition within the Kramers doublet with M S = |±1/2〉 levels is observed giving a typical g eff EPR spectrum for S = 3/2 systems ranging from g eff ≈ 2 -4. The EPR spectrum of the non-cubic Fe 5+ centre shows these lines too. 6 The non-cubic Fe 5+ centre has the following g and D values: ˧ = 2.0132, ˧ , = 2.0116 and |2D| = 0.541 cm -1 at 115 K. 4, 6 From depopulation measurements at helium temperatures it could be concluded that the sign of D is negative.
Below the phase transition (T < T c ) an extra weak orthorhombic perturbation in the spinHamiltonian has to be added:
For É˖É 4 ˨ and É˗É 3 ˨ , general angular expressions for d 3 (S = 3/2) systems were derived. , with φ the intrinsic rotation angle of STO consisting of alternating rotations of neighbouring oxygen octahedra below T c . 4, 6 The rotation angle φ * of the non-cubic Fe 5+ is larger than the intrinsic one φ. The relative large value for φ * is interpreted as follows. As can been seen in Fig. 1 the octahedron adjacent to the Fe 5+ ion has been expanded. As a consequence of this expansion the rotation angle φ * becomes larger. The impurity concentration (in ppm) in the investigated crystal obtained by spectrochemical analyses is as follows (see the Table) : 
Fig.1. Rotation of the oxygen octahedra around the [001] axis. φ is the intrinsic rotation angle of the crystal, while φ * is the rotation angle of the non-cubic

Critical effects Static critical exponents
The order parameter (with critical exponent β) corresponds to the displacement parameter, which in STO is represented by the rotation angle φ. The shaping of the crystals was such that after rapid cooling the crystals became monodomain below the structural phase transition (Fig. 2) . In monodomain crystals only the ±φ * lines are present. In a monodomain crystal the rotation angle φ * can be used for the study of static critical exponents and will not be disturbed by extra EPR lines stemming from different domains. In the temperature range 30 K < T < 85 K this rotation angle was found to be linearly proportional to the intrinsic one. The classical Landau behaviour with β = ½ was obtained by plotting φ *1/β = φ *2 as function of the reduced temperature t = T/T c . For 0.7 < t < 0.9 we found a straight line following a Landau behaviour. At t = 0.9 the bending down from a straight line becomes noticeable (Fig. 3) . It is found that for 0.9 < t < 1 β = 1/3, i.e., in this temperature region the crystal displays critical behaviour. In Fig. 4 , φ *1/β = φ *3 is plotted as a function of t. Extrapolation of the plot to φ *3 = 0 yields the phase transition temperature T c = 103 K which in our sample is lower than the usual value of 105 K. This is due to the presence of impurities, which can alter the phase transition temperature. 
Fig. 4. Plot of φ *3 of the non-cubic Fe 5+ centre in STO versus reduced temperature t = T/T c .
Asymmetric line shapes for T → ˠ
T) = c(T)exp(-∆F(T)),
where ∆F(T) is the free energy depending on the order parameter. In the Landau theory ∆F is given by
,
where A(T) = a(T -T c ). P(φ *
,T) is a double peaked function for T < T c (Fig. 6 left). (g isotropic = 2.013), only the -½ ↔ +½ transition could be observed, even at helium temperatures. 17 The ±3/2 ↔ ±1/2 transitions are not observable due to a distribution of strain in the crystal leading to fine structure broadening. Because of the smaller radius of this centre in comparison with that of Ti 4+ , the ion must be off-centred in one of the <100> directions. In contrast to this the Fe 5+ centre in BTO goes off-centre along one of the <111> directions. 18 In previous unpublished EPR investigations of STO a vanadium centre was found, which was attributed to a V 5+ -O -hole like centre (Fig. 7) . 19 It is a tetragonal S = ½, I = 7/2 light sensitive centre with g || = 2.017, ˧ , = 2.012 and A || = 10.3×10 -4 cm -1 , ˓ , = 9.9×10 -4 cm -1 . The interpretation of this centre was largely based on arguments used for a similar centre in STO, i.e., the Al 3+ -O -hole centre. 20 In both centres the mean g-value is larger than the free electron one and the hyperfine interaction is relatively small indicating that the hole is not localized on the central ion. 
